Lo and Shimony have proposed a molecular test of local hidden-variables theories, which should eliminate a loophole arising in all tests dealing with photons. It is pointed out that the proposed correction for accidental coincidences invalidates the test. Conditions for the reliability of the experiment are stated.
It is assumed that 8;"is due to accidental coincidences. The purpose of this Comment is to point out that the proposed background subtraction is incorrect.
In the first place, according to (5) It may be suggested the use of one of the two standard methods to make corrections for accidental coincidences, namely, the study of the time-delay spectrum and the calculation from the single counts rate. " The time-delay spectrurn method rests upon the assumption that the coincidence rate is independent of the delay between the first where q is the efficiency of the atom detectors, and P++ is the probability of detecting a pair of atoms in the + channels of both analyzers conditional upon its being detected at all, and similarly for P, P+, and P +. The conditional probabilities are related with total detection probabilities through
and similar relations for P+, P +, and P
The prediction of quantum mechanics for the proposed experiment is, for some choice of experimental setup, '
which parallels the expression for the probability of a true coincidence [Eq. (3c) (For the sake of clarity, a slight change in notation has been made with respect to Ref. 1.) It can be realized that the standard methods for calculating the probability of an accidental coincidence are equivalent to Eq. (6) plus the assumption
In fact, (7) means that the two Na2 molecules giving rise to an accidental coincidence dissociated in an uncorrelated manner, so that the probability (6) becomes the product of two probabilities for single counts. This is quite plausible for accidental coincidences in a delayed channel. Indeed, the agreement found between the accidenta1 coincidence rate calculated from the single counts rate and the coincidence rate in a delayed channel can be explained as a consequence of the validity of Eqs. (6) and (7) In sharp contrast, molecules dissociated at the same (or near the same) time may have correlated hidden variables, Therefore, Eq. (7) may not be valid and the standard methods of background subtraction are incorrect. The maximum possible correlation is obtained if we write, instead of (7), (8) where 8( ) is the Dirac delta. In this case, the accidental coincidence probability has the same dependence on a and b as the true (i.e. , nonaccidental) coincidence probability.
[However, the rate averaged over a and b may coincide with the one obtained from (7).] Then, the correction should no more consist of subtracting a constant (independent on a and b ) background, but rather in multiplying the experimental rate times a factor between G and l. Other choices somewhat intermediate between (7) and (8) are also possible, and it is not easy to find the adequate method of making the correction for accidental coincidences.
It might be assumed that a test of the validity of Eq.
(7) -and, therefore, the correctness of performing a correction by background subtraction -could be made by varying the dissociation rate (e.g. , by a variation of the laser intensity). In fact, Eq. (7) leads to specific predictions about the statistics of coincidences when the dissociation rate changes. (For instance, the rate of accidental coincidences would P++(a, b) R,+", + (a, b), etc. (9) As a consequence, the function S of (1) cannot be identified with that of (3), but both can be written in terms of Choosing the last procedure, Eq. (1) becomes remain independent of a and b, and proportional to the square of the single rate. ) However, the confirmation of these predictions is not an absolute proof of the validity of (7). Indeed, it is enough to assume that the functions Pt(h. ,a) and P2(X, b) of Eq. (6) [and Eq. (3a) 
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